Abstract. We present electrical resistivity (ρ(T )) and specific heat (C el (T )) measurements of alloys on the This is in contrast to the behavior found on the Pd-rich side, where TN decreases continuously to zero with increasing Rh content. The pronounced differences observed between both phase boundaries and the drastic effect of doping on the Rh rich side suggest an itinerant character in CeRh2Si2, in contrast to the localized character of CePd2Si2. A further evidence for the itinerant character in CeRh2Si2 is given by the ρ(T ) dependence observed for x ≤ 0.3, which scales with ρ(T ) of the prototype itinerant compound YCo2.
Introduction
The exceptionally high Néel temperature of CeRh 2 Si 2 , T N = 36 K, [1] remains a puzzling question after almost twenty years, having escaped the many attempts of explanation based on mechanisms applicable to other Ce intermetalic compounds. The exceptional magnitude of this T N can be appreciated by comparing it with that of GdRh 2 Si 2 (T N = 90 K) using the de Gennes factor, [2] from which nearly two orders of magnitude difference should be expected. The main difficulty for finding a realistic description of this compound is related to the fact that it lies within the not yet well defined boundary between the applicability of local or itinerant models. In the case of CeRh 2 Si 2 , there are specific arguments in the literature supporting each type of model. For the localized moment scenario, one finds that: i) the magnetic moment along the c-axis [3] (m o = 1.5µ B at T = T N /3) is close to that of a Ce localized moment, after correcting for crystal electric field effects (CEF); ii) the previously reported specific heat jump [4] at T = T N , ∆C el (T N ) = 10 J/molK, is close to the value for a local doublet system in a mean field theory; iii) in coincidence, the related entropy gain ∆S(T N ) ≈ R ln 2 is close to the value expected for a doublet ground state (GS). Although a two step metamagnetic transition (observed at 26 Tesla) was taken as evidence for a local moment system, [5] this argument is not conclusive because metamagnetic transitions are also predicted for anisotropic itinerant systems, [6] a strong anisotropy being a clear property of the system at hand. [5] A strong mixing between the Ce-4f and conduction states supporting the itinerant description was recognized early from the large Curie-Weiss temperature: [3] θ W = −70 K, suggesting a Kondo temperature (T K ) even larger than T N for this compound, though the strong anisotropy was observed in magnetic susceptibility (χ) on single crystals [7] with θ W c ≈ −40 K (in the c direction) and a value four times larger in the basal plane. On the other hand, T K ≈ 33 K was obtained from the width at the quasi-elastic line in inelastic neutron scattering, [8] whereas NMR results suggest a much higher value T K ≈ 100 K. [9] Neutron diffraction experiments in CeRh 2 Si 2 show an incommesurate antiferromagnetic structure of itinerant character [10] close to T N , which becomes commensurate at lower temperature. From the Si-NMR results much smaller magnetic moment (m o = 0.22µ B ) is estimated, and together with the high T N value suggests an itinerant character of the CeRh 2 Si 2 magnetic ground state. [11] The large difference in the m o determination between neutron diffraction and Si-NMR results indicates that the characteristic time of the measurement is important due to the dynamic nature of the magnetic correlations. Above T N , the electrical resistivity (ρ) increases on a characteristic energy scale of T o ≈ 200 K, larger than T N but comparable to an expected CEF splitting. [5] These values, together with the ρ(T ) variation under pressure supports the argument that band spin fluctuations contribute significantly to the conduction electron scattering. [12] Within the scope of a Doniach-type description, [13] CeRh 2 Si 2 is a paradigmatic case. With the highest T N value among the CeT 2 Si 2 compounds it has to be placed at the top of the Doniach diagram. [14] Such a position is coherent with the T N evolution of the CeRh 2 (Si,Ge) 2 system, [15] where the increase of the volume due to the substitution of Si by Ge leads to a decrease of T N . This argument is complemented by the pressure dependence measurements on stoichiometric CeRh 2 Si 2 , which also shows a decrease of T N down to about 10 K at approximately 1 GPa and the disappearance of the related anomaly above that pressure. [16] However, when the comparison is performed with respect to other CeT 2 Si 2 compounds it becomes contradictory in terms of the absolute T N and T K values, because for T=Rh the Kondo temperature is much larger than that for T=Pd or Cu, despite the fact that these compounds have a "less magnetic" behavior. [14] The pressure effect shows that, despite the high T N value, the magnetic order breaks down at the lowest pressure value within this family of Ce-compounds. The extreme sensitivity of this magnetic interaction is also evident with respect to GdRh 2 Si 2 (there 1GPa reduces T N by only 10% [2] ), or CePd 2 Si 2 (which requires a three times higher pressure to suppress the magnetic order despite the fact that T N is three times lower [17] ).
At present, the large amount of information accumulated on CeRh 2 Si 2 is not conclusive enough to elucidate whether this compound has to be considered as local or itinerant in its magnetic behavior. This ambiguity is mainly related to the fact that it is placed at the peculiar position where the energy associated to competing parameters, like T N and T K , are comparable. New independent information can be provided by studying the evolution of this system when those parameters are continuously modified driving the compound to a more local scenario.
This purpose can be achieved only by selective alloying, because pressure increases the itinerant character by increasing the hybridization. The chance to enhance the local character is provided by partial substitution of Rh with Pd in the Ce(Rh 1−x Pd x ) 2 Si 2 system, which was recently shown to form continuously. [18] A preliminary investigation indicated a complex magnetic phase diagram. [19] Taking advantage of the fact that CePd 2 Si 2 behaves as a localized magnet, a direct comparison of both ends of the Ce(Rh,Pd) 2 Si 2 -phase-diagram should give more information about the nature of the magnetic state of CeRh 2 Si 2 .
Experimental and results
For the present detailed study further samples on the Rh rich region and some reference La(Rh 1−x Pd x ) 2 Si 2 alloys were prepared following the same sample preparation procedure and experimental techniques previously described. [18, 19] Due to its sensitivity to the nature of the electronic scattering, the electrical resistivity is one of the physical properties to be investigated when a distinction between local and itinerant electronic character is required.
As reported in Fig. 1 , in this system the temperature dependence of the electrical resistivity, ρ(T ), shows quite different features for both concentration extremes. Due to the microscopical cracks in the sample, the geometrical factor and consequently the absolute resistivity values, cannot be determined unambiguously. Therefore the ρ(T ) values were normalized at 250 K for allowing a better comparison. As already mentioned in Ref. [5] , in sto- The temperature dependence of the electronic contribution to the specific heat (C el /T ) at low Pd dop- Fig. 2 . This contribution was evaluated from the measured specific heat (C p /T ) as: This peak in C el /T at T N is better observed in thermal expansion, [7] and is probably related to the opening of a magnetic excitation gap due to the strong Ising-type anisotropy of this compound. A further weak anomaly associated with the change of the magnetic propagation vector is also observed at 25 K. [21] A small amount of Pd (x ≤ 0. Within the intermediate concentration region (0.3 < x < 0.7), C el (T )/T is well described by a logarithmic decrease, with a downward curvature at low temperature, as typically observed in systems lying close to a magnetic instability. [22] The low temperature C el /T value increases proportionally to the Pd-concentration up to x = 0.7, where the onset of the magnetic order of CePd 2 Si 2 is observed.
Discussion
Once the intrinsic differences of doping effect on T N was establishes between Pd and Rh rich sides, we shall analyze further properties to gain insight into the nature of the ground state on both extremes of the alloy system.
The most important parameter is the characteristic energy related to the delocalization of the 4f-electrons. A rough idea about its dependence on the composition can be obtained by looking at the evolution of the entropy. In The disappearance of the magnetic order is connected with a profound change in the low energy excitations. This is evidenced in the resistivity, which at low temperatures was found to follow a power law ρ(T ) = ρ 0 + a T n with an exponent n that changes systematically with composition. As an example we show in Fig. 6 the temperature dependent part of the resistivity, ∆ρ(T ) = ρ(T ) − ρ 0 , in a log-log plot for the concentration range 0.15 ≤ x ≤ 0.5.
Here, the disappearance of the magnetic order leads to a strong decrease of n to values close to 1, characteristic for non-Fermi Liquid systems.
[27] For x < 0.2 and x > 0.6
we found values of n larger than 2 (see Fig. 7 )as expected for compounds showing LRMO.
The present investigation of the Ce(Rh 1−x Pd x ) 2 Si 2 system allows us to propose a more detailed phase diagram. We have included in Fig. 7 the magnetic phase 
Conclusions
The main result of this investigation is that the Rh-rich shown.
